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PURPOSE: To easily and efficiently form the index of- a specific tile on the sub- 
strate without producing any shavings by exposing photoresist through a display 
part and then etching and peeling the photoresist, and thus forming the index 

CONSTITUTION: A metallic film 2 is formed on the surface of the substrate 
(a) and coated with the photoresist 3, on which a transmission type liquid crystal 
display panel 4 is arranged. Then the title of an index to be provided on the 
surface is displayed on the display part 8 of a liquid crystal display panel 4, 
and the display part 8 is irradiated with light 9 for exposure from the opposite 
side of the photoresist, which is exposed through the display part 8. After this 
exposure, the photoresist is developed and the metallic film is etched to form 
the index of the title on the substrate. Consequently, no cutting shavings are 
produced and the display on the display part is only changed by controlling 
the liquid crystal display panel to easily and efficiently provide the index of 
the desired title on the substrate. 



(54) LIQUID CRYSTAL DISPLAY DEVICE 
(11) 2-273720 (A) (43) 8.11.1990 (19) JP 

(21) Appl. No. 64-95109 (22) 17.4.1989 
(71) HITACHI LTD (72) KOJI TAKAHASHI 
(51) Int. CI 5 . G02F1/133.G09G3/36 

PURPOSE: To merely supply electric power at the start of use without being 
worried about a power supply sequence by closing a switch circuit and applying 
a voltage to a liquid crystal display element electrode only when both a power 
supply detecting circuit and a pulse detecting circuit detect objects of detection. 
CONSTITUTION: The power supply detecting circuit 1 detects the whether or 
not a power source 7 for logic circuits in a liquid crystal driving circuit 5 is 
turned on. Then the pulse detecting circuit 2 detects scanning pulses 8 and 
AC-generated pulses being supplied and an AND circuit 3 ANDs the outputs 
of the detecting circuits 1 and 2 so as to detect those pulses being supplied 
and the power source 7 for the logic circuits being turned on. Namely, only 
when the power source 7 for the logic circuits are on and the scanning pulses 
8 and AC-generated pulses 9 are supplied, the switch circuit 4 is turned on 
to supply the electric power from a liquid crystal driving power source 10 
to a liquid crystal driving circuit 5. Consequently, the order of the turning-on 
operation of the power source for the logic circuits and liquid crystal driving 
power source and the supply of the scanning pulses and AC-made pulses need 
not be controlled at the time of the power-on operation. 



(54) COLOR LIQUID CRYSTAL DISPLAY ELEMENT 

(11) 2-273721 (A) (43) 811.1990 (19) JP 

(21) Appl. No. 64-95108 (22) 17.4.1989 

(71) HITACHI LTD (72) HIDEAKI NAKAMU 

(51) Int. CI 5 . G02F1/133,G02F1/1335 

PURPOSE: To set the same threshold voltage for respective colors even if color filter films 
have differences in film thickness with colors by adjusting resistance, by varying the width 
and/or length of wiring connecting electrodes on a substrate and their connection terminals. 

CONSTITUTION: For example, when liquid crystal layers increase in thickness in the order 
of G. R, and B, the width of the lead-around wiring 8 which connects transparent conductive 
films 5 on the sides of scanning electrodes 'and external connection terminals 9 is increased 
in the order of G, R, and B corresponding to the differences in thickness between liquid 
crystal layers to set the resistance of the lead-around wiring 8 in the increasing order of 
B, R, and G. Consequently, the resistance of the lead-around writing to the scanning electrode 
of the liquid crystal is high, and consequently a voltage applied to the thin liquid crystal 
layer B is suppressed because of a voltage drop across the wiring. The resistance of the 
lead-around wiring to the scanning electrode of the thick liquid crystal layer B, however, 
is low, the voltage drop across it is small, and a voltage applied to the liquid crystal layer 
is higher than that at the scanning electrode G. Therefore, voltages applied to the liquid 
crystal layers by respective color scanning electrodes are different and electric field intensity 
is equal at the places of the respective color scanning electrodes. Consequently, the threshold 
voltage of the liquid crystal is not affected by the differences in film thickness with the 
colors of the color filter films. 
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